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DISCUSSION
In our study, both total and ultrafiltrable plasma Mg concentrations were lower in pregnant compared with nonpregnant rats (Table I) . Lowered plasma Mg concentrations have been reported previously in pregnant rats (1) and rabbits (3), the latter study suggesting that this may partly reflect maternofetal Mg transfer. Studies in humans, however, suggest that a decrease in maternal plasma Mg concentration during pregnancy is related to a dilutional process inasmuch as plasma protein and Mg concentrations were correlated (14). In agreement with previous studies (1, 2), both total and ultrafiltrable Mg concentrations in maternal plasma were also lower than in fetal plasma (Table I) . This transplacental gradient, in the absence of a transplacental Pd, favors an active mechanism for the maternofetal transfer of Mg.
K,f values for 45Ca and "Cr-EDTA measured across the in situ rat placenta perfused using Mg-free fetal Ringer solution (Table 2 ) are comparable to those previously described in which Mg was present (7,9, 15). This suggests that removal of Mg from the fetal perfusate does not increase paracellular permeability or affect placental Ca transfer, which is known to have an active component (9) . "Cr-EDTA was used as a paracellular diffusional marker (7) and, in the absence of flow limitation, Kmf for such solutes across the rat placenta is a direct function of D (1 6). The higher K,f/D ratios found for Mg and 45Ca compared with that for "Cr-EDTA ( Table 2 ) therefore suggest that transfer mechanisms are available for these cations in addition to paracellular diffusion. It should be noted that K,f values (and consequently K, JD ratios) for Mg and 45Ca would have been even higher had they been calculated on the basis of the free maternal plasma electrolyte. Thus, 35% of maternal plasma Mg is nonfiltrable (Table 1) and this fraction, which is probably protein bound, may not be available for placental transfer.
Kmf Mg across the dually perfused rat placenta was twice that obtained across the in situ perfused preparation. This could partly reflect the absence of protein-bound Mg in the Krebs-Ringer solution used to perfuse the uterine artery in the dually perfused preparation, whereas in the in situ perfused preparation, 35% of the maternal plasma Mg concentration (used in the calculation of K,f) is not filtrable and consequently may not be exchangable. in situ perfused placenta, probably reflecting a greater permeability in the former preparation. In our study, a 90% decrease in the maternal perfusate Mg concentration was rapidly followed by a similar decrease in Mg concentration in the fetal perfusate effluent (Fig. 3) . This suggests that Kmf Mg determined across the in situ perfused preparation largely reflects Mg transfer from maternal plasma and not simply elution of a placental Mg pool.
The finding that Kmf Mg and Kmf 45Ca are both reduced after adding KCN to the fetal perfusate (Fig. 1) or lowering perfusate temperature (Fig. 2) suggests that the maternofetal transfer of these cations is at least partly dependent on placental metabolism. It is unlikely that these data reflect a decrease in placental permeability since Kmf "Cr-EDTA was significantly increased by KCN and unaffected by perfusate temperature (Figs. 1 and 2 ). The effect of KCN on Kmf 45Ca is consistent with that of NaCN and the metabolic inhibitor dinitrophenol previously described (9) . These data could reflect direct effects on transcellular transport mechanisms for Mg and Ca or, alternatively, an indirect effect on a placental Pd. The magnitude and polarity of any transplacental Pd is not known although the maternofetal Pd between catheters placed in maternal and fetal extracellular space at sites removed from the placental exchange area has been reported to be 17 mV fetus positive (17) . The relationship between this and any transplacental Pd is not certain (16, 18) , but a similar Pd with this polarity across the placenta could not drive maternofetal cation transfer. This suggests that the effects of the metabolic inhibitors resulted from direct actions on transport systems for Mg and Ca.
Much evidence now exists for ATP-dependent maternofetal Ca transport (16, 19) , and it is possible that Mg may compete for this system (8) . However, studies by Mimouni et al. (20) suggest that maternofetal Ca transfer in the rat is unaffected by increasing maternal plasma Mg concentrations. Gunther et al. (21) reported that injection of amiloride or furosemide into pregnant rats at 19 d gestation reduced maternofetal transfer of an acute 28Mg label within five h. From these data, the authors suggested the presence of a placental Na/Mg antiport and Mg/ HCO, symport, respectively. This clearly needs further investigation.
